Abstract: Metal oxide nanosheets are increasingly used as catalysts, hard coatings and transparent thin films. Among these materials, TNSs (Titanate Nanosheets) synthesized in liquid phase enjoy particular attention due to their water dispersibility, photocatalytic activity, unique morphology and ease of synthesis. Importantly, the photo-induced redox reaction between TNSs and metal oxides affords potentially fluorescent metal-supported TNSs with enhanced photocatalytic activity, e.g., Ln/TNSs (Lanthaide-supported TNSs). Herein, TNSs doped with arbitrary amounts of group 5 elements (M-TNSs: M = V, Nb and Ta) were prepared to investigate the fluorescent excitation spectra of Ln/M-TNSs and thus shed light on the mechanism of photodeposition and determine the origin of Ln/TNS fluorescence. As a result, photodepositiom was shown to involve phot-induced redox reaction between TNSs and lanthanide oxides, and the fluorescence intensity of Ln/TNSs and Ln/M-TNSs was demonstrated to be determined by the overlap of TNS and Ln 3+ excitation energies.
Introduction
 Low-dimensional structures such as nanotubes and nanosheets continue to attract increased research attention [1] [2] [3] [4] , as exemplified by the wide use of TNSs (Titanate Nanosheets) in a variety of engineering, chemical and optical applications. Single nanosheets comprise ultra-thin (10 -10 -10 -8 m) monocrystals and can be stacked to form a layered structure. Importantly, both identical and different nanosheets can be easily stacked, which allows various molecules (such as dyes, metal cations and organic compounds) to be intercalated within the layers [5] [6] [7] [8] . As an example, metal oxide nanosheets and their derivatives are extensively exploited in diverse applications as (photo) catalysts, hard coats and functional transparent thin films [9] [10] [11] .
Recently, several groups have synthesized TNSs by liquid-phase methods [1, 12] , revealing that these materials exhibit diamond-like shape, water dispersibility and photocatalytic activity [13] . The photocatalytic activity of TNSs can be enhanced by decorating their surface with suitable metals to obtain metal/TNS composited. Unluckily, conventional photodeposition is not suited for this purpose, since the water dispersibility of liquid-phase-synthesized TNSs disturbs the separation of metal cation from the metal/TNS dispersion, requiring the use of metal oxides instead of metal salt solutions [14] .
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Conclusion
The incorporation of V, Nb and Ta into TNSs affected the amount of supported lanthanides and influenced the fluorescence behavior of the resulting Ln/TNSs, with the diamond shape and water dispersibility of original TNSs remaining largely unaffected. The performed analysis showed that photodeposition involved a photo-induced redox reaction between TNSs and Ln 2 O 3 . Moreover, detailed investigation of Ln/TNS fluorescence spectra suggested that the fluorescence intensity of Ln/TNSs and Ln/M-TNSs was influenced by the overlap between the excited energy levels of TNSs and Ln 3+ .
